Solanum piliferum was first described by Bentham in 1840, based on material collected in the state of Oaxaca, Mexico. In 1919, the species was transferred to the genus Lycianthes by Friedrich August Georg Bitter and became the type species of his series Piliferae. This article provides a key to separate the Mexican species included by Bitter in series Piliferae, with updated species descriptions, synonymy, typification, distribution, and images of characteristics (trichomes, flowers, fruits, seeds). We address the misplacement of L. stephanocalyx and L. coffeifolia in this series and suggest limiting the series to just the species L. caeciliae, L. pilifera and L. quichensis based on habitat preferences, floral morphology, and seed characters. However, the series is not recircumscribed at this time.
Introduction
Lycianthes (Dunal 1852 : 29) Hassler (1917 (Solanaceae) has approximately 150 to 200 species (D'Arcy 1991; Hunziker 2001) and occurs in both the Old and New World. Its center of distribution and the majority of taxa are found in the New World (from Mexico to Argentina). The genus shares a distinctive calyx morphology with its closest relative Capsicum L. (1753: 188) (Bitter 1919; Särkinen et al. 2013) in which the five calyx lobes are truncated into a sleeve-like rim, below which may protrude five or ten appendages (sometimes called calyx teeth) (see D'Arcy 1986).
Lycianthes as a whole was last monographed by Friedrich August Georg Bitter (1919) , who included 189 terminal taxa (species, subspecies, and varieties) divided into subgenera, sections, and series; he provided no identification keys to assist in distinguishing the species. Although the genus has been included in a number of floristic works (for example : Gentry & Standley 1974; Nee 1986 ), only four sections or series have been recently revised. These are series Meizonodontae Bitter (1919: 408) (Dean 2004) , series Microlobae Bitter (1919: 421) (Dean et al. 2007) , section Synantheroides Bitter (1919: 494) (Reyes Cornejo 2015) , and series Tricolores Bitter (1919:385) (Dean et al. 2017) .
Within Lycianthes section Simplicipila Bitter (1919: 426) , Bitter created series Piliferae Bitter (1919: 426) for five species distinguished by their shrubby habit, simple trichomes, stamens of equal length, few-flowered inflorescences, and seeds that are larger than those of most species of Lycianthes. The taxa included by Bitter in the series are: L. pilifera (Bentham (1840: 68) ) Bitter (1919: 427) and L. pilifera var. pilosiuscula (M. Martens & Galeotti (1845: 136) ) Bitter (1919: 428) , both from the state of Oaxaca, Mexico; L. caeciliae Bitter (1919: 429) and L. symphyandra Bitter (1919: 430) (both from the state of Veracruz, Mexico); L. quichensis (J. M. Coulter & Donnell Smith (1904: 422) ) Bitter (1919: 428 ) (from Guatemala); and L. coffeifolia Bitter (1919: 432) (from Brazil) . In a subsequent publication, Bitter added a sixth species, L. stephanocalyx (Brandegee (1917: 374) ) Bitter (1922: 315) to the series (also from the state of Veracruz, Mexico) . Due to the similar appearance of several of these species, and their partially overlapping distributions in southern Mexico and Guatemala, researchers have had problems identifying these species both in the field and herbaria. This article provides updated species descriptions, synonymy, and an identification key for the Mexican species, as well as maps of geographic distributions and images of specimens, trichomes, flowers, fruits, and seeds. We also discuss that the series lacks cohesiveness and unites species that may not be closely related. This continues our ongoing effort to update and revise Lycianthes.
Materials and methods
The circumscriptions of the species treated here in Lycianthes series Piliferae are based on examination of herbarium specimens (using an Olympus SZ61 microscope), cultivated plants, and field observations and are supported by morphological evidence; the only species not seen in the field or greenhouse is Lycianthes coffeifolia, which was examined in the herbarium NY. We measured 271 non-type specimens and examined and/or measured 38 type specimens from the following herbaria: A, ARIZ, BIGU, BRIT, BR, BREM, C, CAS, DAV, DUKE, F, G, GH, IBUG, IEB, K, LD, LE, LL, M, MEXU, MICH, MO, NY, TEX, UC, US, W, WIS, and XAL (herbarium codes follow Thiers (2019) ). Throughout this work, herbarium specimens with an accession number are cited with the herbarium code followed by the number. In cases where the specimen has a barcode number (often type specimens), the barcode number is provided (preceded by the word "barcode"). If no number is cited, none was provided on the specimen (this is the case for some specimens from BRIT, LL, NY, TEX, WIS, and XAL). If only an image of a specimen was examined (either online or as a scanned image provided to us), the words "digital photo" are written after the barcode or accession number. Because we saw all specimens listed in the "Representative Specimens Examined" sections and confirmed the identifications, we did not use exclamation points to distinguish the specimens that we examined. In the typification and synonymy sections, however, we did use exclamation marks to distinguish the specimens that we examined from duplicates that are known to be at other herbaria but that we did not examine.
In order to create maps of the Mexican species, specimens were georeferenced by using either Geolocate, an online software-mapping package (Rios & Bart 2010) , or manually, using Google Earth Pro (Sullivan 2009 ); for Mexican specimens, the latter was often used in conjunction with location data found in the Mexican Archivo Histórico de Localidades [The Archive of Mexican Historical Locations] (INEGI 2010).
The seed epidermis of two of the species, L. pilifera and L. stephanocalyx was examined using scanning electron microscopy. Seeds collected in the field were sonicated with water to remove residual pulp, then treated with cellulase for 24 hours as described in Lester and Durrands (1984) . This treatment removed the anticlinal walls of the epidermal cells, exposing the structure of the periclinal walls. Treated seeds were dried in a vacuum chamber for 48 hours, mounted on stubs with silver paste, sputter-coated with gold (30-50 nm), and then examined with an ISI-130 scanning electron microscope set to 10 Kv. Although seeds of the other three species were not examined with scanning electron microscopy, photographs of the seeds were taken using stacked images and high magnification lenses with a Nikon DSLR.
The species concept used in this taxonomic treatment is a morphological species concept (Cronquist 1978) , based on measurement of herbarium specimens from the previously cited herbaria. In separating the species, we emphasized discontinuities in pubescence, leaf, floral, fruit, and seed characters that are well preserved on herbarium specimens. The species recognized in this paper are well-defined entities. As discussed below, we are recognizing four species from Mexico and Guatemala (Lycianthes caeciliae, L. pilifera, L. quichensis, and L. stephanocalyx) and one from Brazil, L. coffeifolia .
Results

Morphology
Habit:-The species that Bitter included within Lycianthes series Piliferae are variable in growth form. Lycianthes caeciliae, L. pilifera, and L. quichensis are well-developed shrubs between 1 and 5 m tall, whereas L. stephanocalyx is an herb or subshrub with herbaceous stems arising from (and sometimes dying back to) rhizomes, often forming clonal thickets. The terminology used here to describe the sympodial branching pattern of the species follows that of Child and Lester (1991) and Bohs (1994) and has been used previously in Lycianthes (Dean 2004; Dean et al. 2017) . The upper growth is sympodial in nature with difoliate units that terminate in inflorescences. These sympodial units emerge either singly (monochasial branching) or in pairs (dichasial branching) beneath the inflorescence of the prior sympodial unit.
Indument:-The trichomes of the taxa included by Bitter in series Piliferae are simple, uniseriate, multicellular, and eglandular (trichome terms in this paper are mostly taken from Roe (1971) ; individual trichomes may be appressed to the surfaces of the stems, leaves, pedicels, and calyces or patent (i.e., erect, at nearly a 90º angle from surface) ( Fig. 7) . The trichomes in the group range from whitish (L. stephanocalyx, L. caeciliae) to yellowish (L. quichensis) to brownish (L. caeciliae, L. pilifera), with some populations of L. quichensis and L. pilifera also having purplish trichomes. The cells of the trichomes of L. caeciliae and L. pilifera do not collapse upon drying and, thus, remain cylindrical throughout and acute at the apex upon drying, while those of most other species collapse and become flattened upon drying. The density of pubescence is variable in L. pilifera, and specimens with dense pubescence can look strikingly different than those with sparse pubescence.
Leaves:-The leaves of all the species are simple and petiolate (Figs. 1-5). The blade is ovate, elliptic, lanceolate, or obovate with a slightly undulate margin. When the branching of the upper sympodia is monochasial, the leaf arrangement is usually geminate, with one leaf usually smaller than the other, sometimes much more so. Geminate leaf pairs can be similar in shape, but often the smaller leaf is ovate or rounded, while the larger leaf is more variable in shape.
Inflorescence and pedicels:-In all species included in Bitter's series Piliferae, the inflorescence of some individuals may consist of a solitary flower, but in only one species, L. stephanocalyx, is it consistently one-flowered. Lycianthes quichensis has one to two flowers per inflorescence and L. caeciliae has two to three flowers per inflorescence, while L. pilifera can have up to six and L. coffeifolia up to seven. As described for other Lycianthes (Dean 2004; Dean et al. 2017) , the pedicels usually elongate over the days that a flower is open and as the fruit matures; the pedicels also thicken in diameter as the fruit matures.
Calyx:-All the species have five or ten calyx appendages that emerge below the truncated calyx rim. The appendages of L. coffeifolia are relatively small (Fig. 2) , while those of the other four species are well-developed (Figs. 1, 3-5, 7). There is a difference in the color of the calyces among the species, with those of L. pilifera and L. quichensis sometimes having a striking purple color, while the other species usually have green calyces.
Corollas:-The corollas are sympetalous with the limb divided into five lobes connected to various degrees by thinner "interpetalar" tissue. While L. pilifera ( Fig. 8 ) and L. quichensis ( Fig. 9 ) have nearly entire corollas, those of L. caeciliae (Fig. 10 ), L. stephanocalyx ( Fig. 11 ) and L. coffeifolia (Fig. 2 ; living flowers of L. coffeifolia were not photographed) are stellate, i.e., divided 1/3 to 2/3 of the way to the base. As described elsewhere (Dean 2001 (Dean , 2004 , the corollas of most Lycianthes species open and close on each of several successive days and grow in size during that period.
In many Lycianthes species, the corolla lobes bear stripes on the adaxial side that are darker in color than the corolla itself (often referred to as "nectar guides" in the literature, e.g., Endress 1994) . In L. quichensis, the corolla is light purple with darker violet stripes and a basal green spot on the adaxial side of the lobes (Fig. 9B ). In L. pilifera, corollas range from white to light purple with a dark purple ring on the adaxial side at the corolla base; often there is also a green ring or five green spots below the purple ring ( Fig. 8C, D) . In L. caeciliae, corollas range from light to dark purple with green markings on the adaxial side at the corolla base (Fig. 10B ). The exact function of the green spots and rings are yet to be determined; although the glistening appearance suggests that they are nectaries (Lüttge 2013) . They could be pseudonectaries, which mimic nectar droplets to guide pollinators into the flower (Endress 1994) . Lycianthes stephanocalyx (Fig. 11C , D) and L. coffeifolia (Fig. 2 ) have white to light purple corollas without any other markings.
Stamens:-In all the flowers of the species of Bitter's series Piliferae, the five stamens are equal in length, with filaments of equal length and anthers of equal length. In L. caeciliae, L. pilifera, and L. quichensis, the anthers are free of one another, while in L. stephanocalyx, the anthers are connivant to connate into a cone around the style, and in L. coffeifolia, the anthers are connivant and easily separated from one another. In L. caeciliae, L. pilifera and L. quichensis, the anthers are often purple, and less often yellow, while in L. stephanocalyx and L. coffeifolia, the anthers are always yellow. Fruits:-The mature fruits of the species of Bitter's series Piliferae are berries, which are usually obovoid but may be globose in some plants, especially in L. caeciliae. In L. quichensis (Fig. 9D ), L. stephanocalyx (Fig. 11F ), and L. coffeifolia (Fig. 2) , mature fruits are orange to red, while in L. caeciliae (Fig. 10C, D) and L. pilifera (Fig. 8E , F) they are glossy dark purple. The authors have not had sufficient experience with fresh fruits of L. quichensis and L. coffeifolia to comment on the internal tissues of the fruits of those species; however, the fruits of L. caeciliae, L. pilifera, and L. stephanocalyx have been observed fresh in the field and greenhouse. Those of L. caeciliae and L. stephanocalyx are typical berries in which the mesocarp and placental areas are soft, and juicy (Figs. 10D, 11F). Those of L. pilifera are unusual in the genus in that the mesocarp and placental areas are light purple and densely spongy, though they bleed purple juice (Fig. 8F) . The fruits of the species of series Piliferae lack sclerotic granules, the aggregations of stone cells found in some Lycianthes fruits (well-illustrated in Barboza & Hunziker 1992) .
Seeds:-Bitter placed species into series Piliferae partially based on their relatively large seeds. The seeds of the five species recognized here are not uniform in size and shape (seed shape terminology used in this paper is taken from Radford et al. (1974) ; seed surface terminology is taken from Gunn and Gaffney (1974) . Lycianthes. pilifera (Fig.  12A, B ), L. caeciliae (Fig.13A ), and L. quichensis (Fig. 13B ) have brown to black seeds that are variable in shape when viewed laterally (often depressed-ovate in outline, sometimes reniform with a notch on one side), compressed but not flat, and a reticulum with serpentine periclinal walls surrounding deep lumina. The seeds of L. stephanocalyx (Figs. 12C, D) and L. coffeifolia (Fig. 13C ) are tan to orange, depressed ovate in outline (notched in L. coffeifolia), flattened, and have a reticulum with serpentine periclinal walls; in L. stephanocalyx the lumina are shallow, while in L. coffeifolia, the lumina are deep.
The seeds of L. pilifera (Fig. 12A, B ), L. caeciliae (13A), and L. quichensis (Fig. 13B) bear an unusual ornamentation, described previously in other series of Lycianthes (Dean, 2004; Dean et al., 2007) , in which a serpentine reticulum is formed by elevated periclinal cell walls, which are further emphasized by protruding fibrils. In contrast, in L. stephanocalyx (Fig. 12C, D) and L. coffeifolia (Fig. 13C ), the periclinal cell walls lack fibrils.
Habitat and Geographic Distribution
Lycianthes caeciliae is endemic to the state of Veracruz, Mexico (Fig. 6) ; L. pilifera is endemic to the state of Oaxaca, Mexico (Fig. 6) ; L. quichensis occurs in Chiapas, Mexico, and in Guatemala (Fig. 6) ; and L. stephanocalyx ranges from central Mexico south to Honduras (Fig. 6) . The fifth species, L. coffeifolia, has been collected in Bolivia, Brazil, Colombia, Ecuador, and Peru. Both L. pilifera and L. quichensis grow in cold, wet cloud forest habitat at high to very high elevations. Lycianthes pilifera is found between 1,800 and 3,000 m in the Sierra Norte of Oaxaca (part of the Oaxacan Sierra Madre del Sur) and L. quichensis between 2,200 and 3,900 m in the Highlands of Chiapas, which continue into Guatemala. Lycianthes caeciliae is found in high, but somewhat warmer, wet, cloud forest habitat of the Sierra Madre Oriental between 1750 and 2250 m on the eastern side of two volcanoes in central Veracruz. In contrast, L. stephanocalyx is generally found at much lower elevations, from 30 to 1000 m, in warm, tropical forest habitat as well as cooler forest (and coffee plantations). The South American species, L. coffeifolia, occurs between 100 and 700 m, usually in warm forest habitat.
To help distinguish the often-confounded Mexican members of Bitter's series Piliferae, we provide a key to those four species, as well as synonymy, descriptions, and distribution maps; we also provide a summary of the rediscovery of L. caecilae, a species described in 1919 but not included in previous Mexican floristic works (Nee 1986; Villaseñor 2016) . As the distribution of Lycianthes coffeifolia in South America does not overlap with those of the other three species, and we have not studied that species in the field or greenhouse, we are not treating that species in this paper. Other authors have recently designated a lectotype for Lycianthes coffeifolia (Costa-Silva & de-Fátima-Agra 2018). Perennial herb to subshrub from rhizomes; stem trichomes white to tan, to 0.6 mm long, generally curved and antrorsely appressed to stem; calyx green; corolla stellate, divided 1/3 to 2/3 of the way to the base, white to light purple, adaxially without dark purple or green markings; anthers connivant to connate to one another; fruit red at maturity; seeds flattened, tan to orange, the seed surface with fine shallow lumina . Shrub, 1.5-3 m tall. Indument of off-white to light brown, multicellular, simple (very rarely furcate), eglandular, acute, appressed to patent trichomes, these usually remaining cylindrical throughout and acute at apex upon drying. Stems green to purple-green, terete, becoming brown and woody with age, somewhat to fully compressed upon drying; upper branching mostly monochasial with a few dichasial branching points, the upper sympodial units 1-8 cm long, 1-2.5 mm in diameter, difoliate, glabrous to moderately pubescent with appressed to patent trichomes to 1 mm long. Leaves of upper sympodia usually geminate, unequal in size, the larger ones with blades 4-16 × 1-5 cm, elliptic to obovate, the smaller ones with blades 1-6 × 0.5-3 cm, ovate, lanceolate, or obovate, chartaceous to thick chartaceous, glabrous to moderately pubescent with appressed to patent trichomes to 1 mm long, these more numerous on the veins, the primary veins of the large leaves 4-6 on each side of the midvein, the base cuneate, sometimes oblique, the margin entire to wavy, the apex acute to acuminate, the petioles absent or up to 0.8 cm. Flowers in groups of 2-3, axillary, the axes glabrous to moderately pubescent with appressed to patent trichomes 0.25-0.5 mm long; peduncles absent; pedicels 15-30 mm long and arching to deflexed in flower, to 42 mm long and arching to deflexed in fruit; calyx 3-3.5 mm long, 4-4.5 mm in diameter, campanulate, glabrous to sparsely pubescent with trichomes similar to those of the stem 0.25-0.5 mm long, the margin truncate, the 10 spreading, linear-subulate appendages 2-5 mm long, emerging 0.5-1 mm below the prominent, undulating rim, green, sometimes with purple hue; fruiting calyx accrescent, widely bowl-shaped, 2-2.5 mm long, 6-8 mm in diameter, the appendages widening but not significantly elongating to 7 mm long; corolla oriented horizontally to nodding, 0.7-1.6 cm long, campanulate to reflexed, stellate, lobed 1/3 to 2/3 of the way to the base, interpetalar tissue present at edges of lobes and connecting lobes at base, light to dark purple adaxially with green markings near the base, purple abaxially, sometimes with a single white line down the center of each lobe, glabrous; stamens equal, the filaments 1-2 mm long, glabrous; anthers 4-4.5 mm long, ovate to lanceolate, free, purple, the pores ovate, all opening toward the style; pistil with glabrous ovary, the style 5-7.5 mm, linear, glabrous, the stigma capitate. Fruit a berry, 7-13 mm long, 6-13 mm diameter, globose to ovoid, dark purple at maturity, glabrous. Seeds 10-50 per fruit, 3-4 × 2.5-3 mm, compressed but not flat, depressed ovate or reniform (with small notch), brown, the surface reticulum with a tight, serpentine pattern with deep lumina, with fibrils protruding from the cell walls. Vernacular name:-none known. Distribution:-Lycianthes caeciliae is endemic to Mexico (state of Veracruz) (Fig. 6 ). It grows on the eastern slopes of two volcanos, Cofre de Perote and Citlaltépetl, in oak cloud forest at 1750-2250 m elevation. On the Cofre de Perote at a site called the Reserva Ecológica de la Cortadura, the species is most abundant in well-preserved, original oak cloud forest (Bosque Mesófilo de Montaña according to the classification of Rzedowski [1978] ), where it was observed in flower and fruit; although present in secondary forest of Alnus or Liquidambar at lower elevations, the plants are small and often sterile. Phenology:-Specimens of L. caeciliae have been collected with both flowers and mature fruits from April through September. In the field, the first author observed that most of the corollas of this species were closed by 1 pm, but some of the corollas still remained open at that time. Corollas opening for the first time (the smallest on the plant) are a deep purple, while older, larger flowers are a pale purple. The green ring at the base of the corolla is more prominent in older flowers. Notes:-Lycianthes caeciliae is a species that was poorly collected until the 21 st century. Other than the type collection, it was just collected one other time in the 20 th century by Eizi Matuda. The collectors of the type specimen, the German anthropologist Eduard Seler and his wife Caecilie, for whom this species was named, made six expeditions to the region of Mexico and Guatemala (1897 and 1909) , collecting ca. 6000 specimens (Hiepko 2003 ). Seler's collections were given to the Berlin Herbarium for identification, and from there, they were distributed to a number of U.S. herbaria, as well as K and MEXU (Hiepko 2003) . The holotype cited by Bitter was at Berlin, and most Berlin type material, including that of Solanaceae, was destroyed when the Berlin herbarium was bombed in 1943 (Hiepko 1978 (Hiepko , 1987 . Photos of some Berlin types are available at the Field Museum of Natural History (F) website (http://emuweb. fieldmuseum.org/botany/search_berlin.php); however, the site was searched, and a photo of the holotype of L. caecilae was not found. Bitter took specimens with him to Bremen [BREM], where he published his treatment of Lycianthes (1919) , and also to Göttingen [GOET], and some of Bitter's type material has been re-discovered at GOET (Vorontsova & Knapp 2010) ; however, the holotype of L. caecilae has not yet been located. After researching herbaria where an isotype might be located, the first author contacted the Harvard University Herbaria, and after a short search, an isotype of L. caeciliae was located in their general collection. Due to the many excellent collections made at La Cortadura on the slopes of Cofre de Perote by the third author, Gonzalo Castillo-Campos, between 2005 and 2007, this species was rediscovered in the field, allowing the first author Shrub, 1-4 m tall. Indument of brown, multicellular, simple, eglandular, acute, appressed to patent trichomes, these usually remaining cylindrical throughout and acute at apex upon drying. Stems green to purple-green, terete, becoming brown and woody with age, not much compressed upon drying; upper branching mostly monochasial with a few dichasial branching points, the upper sympodial units 2.3-4 cm long, 1-2.5 mm in diameter, difoliate, glabrous to densely pubescent with appressed to patent trichomes to 1 mm long. Leaves of upper sympodia usually geminate, unequal in size, the larger ones with blades (3) 6-15 × (1) 2-6.5 cm, elliptic to obovate (sometimes narrowly so), the smaller ones with blades 1-6 × 0.6-3 cm, suborbicular, ovate, elliptic or obovate, thick chartaceous to subcoriaceous, glabrous to moderately pubescent with appressed to patent trichomes to 1.25 mm long, these more numerous on the veins, the primary veins of the large leaves 4-7 on each side of the midvein, the base cuneate, sometimes oblique (sometimes rounded in smaller leaves), the margin entire to wavy, the apex acute to acuminate, the petioles absent or up to 1 (3) cm. Flowers in groups of 1-6, axillary, the axes glabrous to densely pubescent with appressed to patent trichomes 0.25-1 mm long; peduncles absent; pedicels 15-60 mm long and arching in flower, 30-55 mm long (probably longer) and arching in fruit; calyx 2-3 mm long, [3] [4] .5 mm in diameter, campanulate, glabrous to densely pubescent with trichomes similar to those of the stem, the margin truncate, the 10 spreading, linear-subulate appendages 2-9 mm long, emerging 0.5-1 mm below rim, often purplish in color; fruiting calyx accrescent, widely bowl-shaped, 1.5-4 mm long, 7-9 mm in diameter, in some populations the appendages to 15 mm long; corolla oriented horizontally to nodding, 0.8-2.1 cm long, campanulate, entire to shallowly stellate, with abundant interpetalar tissue, white to light purple adaxially with darker purple ring near the base (sometimes with a green ring or spots at base below the purple ring), white to purple abaxially, sometimes green near the veins of the lobes, nearly glabrous; stamens equal, the filaments 1-2 mm long, glabrous; anthers 5-6 mm long, ovate to lanceolate, free, yellow-purple to purple, the pores ovate, all opening toward the style; pistil with glabrous ovary, the style 10-11 mm, linear, glabrous, the stigma capitate. Fruit a berry, (6) 12-18 mm long, 9-15 mm diameter, ovoid, dark purple at maturity, glabrous. Seeds 10-30 per fruit, 2.5-4 × 2-2.5 mm, compressed but often slightly ridged near the edge or center and not flat, the outline variable in shape, shallowly crescent-shaped, semi-circular, depressed ovate, rhombic, or reniform (with small notch), medium-brown to nearly black, the surface reticulum with a serpentine to honeycomb pattern with deep lumina, appearing pitted, with fibrils protruding from the cell walls.
Vernacular Names:-Monte agua zapote, rojo monte papel (from herbarium specimens Rivera Reyes JR-2609, JR-3141) Distribution:-Lycianthes pilifera is endemic to Mexico (state of Oaxaca) (Fig. 6 (14) cm, ovate to elliptic (sometimes very widely so), rarely lanceolate, the smaller ones with blades 1.5-9 × 1-5 cm, ovate, chartaceous, sparsely to moderately pubescent with appressed to patent trichomes to 1 mm long, these more numerous on the veins and sometimes quite dense in the abaxial leaf axils, the primary veins on the large leaves 4-7 on each side of the midvein, the base cuneate to truncate or rounded, sometimes oblique, the margin entire to wavy, the apex acute to acuminate, the petioles absent or up to 4 (6) cm. Flowers in groups of 2, axillary, the axes sparsely to densely pubescent with appressed to patent trichomes 0.25-1 mm long; peduncles absent; pedicels 20-60 mm long, erect and arching in flower, to 70 mm long (probably longer), arching to deflexed in fruit; calyx 3-4 mm long, 3.5-6 mm in diameter, campanulate, sparsely to densely pubescent with trichomes similar to those of the stem, the margin truncate, the 10 spreading, linear-subulate appendages 3-6 mm long, emerging 0.5 mm below rim, often purplish in color; fruiting calyx accrescent, widely bowl-shaped, 2-5 mm long, 7-13 mm in diameter, the appendages not greatly enlarging; corolla oriented horizontally, 1.2-3 cm long, rotate to campanulate, entire to shallowly stellate, with abundant interpetalar tissue, light purple adaxially with darker purple ring near the base and green markings at very base, light purple abaxially, sparsely to densely pubescent with small trichomes abaxially near the veins; stamens equal, the filaments 1.5-2 mm long, glabrous, the anthers 5-6 mm long, lanceolate, free, purple, the pores ovate, all opening toward the style; pistil with glabrous ovary, the style 10-12 mm, linear, glabrous, the stigma capitate. Fruit a berry, 9-17 mm long, 7-15 mm diameter, usually ovoid (round), red (drying dark purple on herbarium sheets), glabrous. Seeds 20-40 per fruit, 2.5-3 × 2-2.5 mm, compressed but not flat, variable in shape, shallowly crescent-shaped, triangular, or semi-circular, ridged on one side or near the center, orangebrown to nearly black, the surface reticulum with a serpentine to honeycomb pattern with deep lumina, appearing pitted, with fibrils protruding from the cell walls. Vernacular names:-Chilete, choshel, coxel, flor de rosa, quilete, tomatillo blanco (Gentry & Standley 1974) . Distribution:-Lycianthes quichensis is known from Guatemala and southern Mexico (state of Chiapas) ( Fig. 6 ).
It grows in moist or wet thickets in cloud forest and oak/conifer forest with Chiranthodendron, Symplocos, Drimys, and Clethra at elevations of 2200-3900 m. In Guatemala it may occur in Cupressus or Abies forests. Phenology:-Specimens with flowers and fruits have been collected most months of the year. The corollas on flowering specimens are often at least partially open, indicating that the corollas of this species probably stay open for a substantial amount of the day. Notes:-Lycianthes quichensis is an attractive shrub that horticulturalists are trying to bring into cultivation and is sometimes available in seed catalogues. It has relatively large purple flowers with distinctive dark purple and green markings and widely ovate leaves (Fig. 9 ). As discussed above, it differs from L. pilifera in having widely ovate leaves and red, rather than dark purple, fruits. 
Discussion
After examining the morphological characteristics and distributions of the species placed into series Piliferae by Georg Bitter, we believe that series Piliferae, as originally circumscribed, is an unnatural group that unites species with disparate ecology, life forms, floral structure, and fruit and seed characteristics. It is doubtful that L. stephanocalyx and L. coffeifolia are closely related to L. caeciliae, L. pilifera and, L. quichensis, but it is likely that the three latter, which share similar habitats, elevational ranges, floral color patterns, and seed size and coloration, are closely related to each other. Ongoing phylogenetic studies of Lycianthes based on sequence data (currently being carried out in the Bohs laboratory at the University of Utah) will provide more insight into the relationships within the genus and allow future workers to divide Lycianthes into more natural groups. It is possible that additional species will be included in the final Piliferae clade, such as L. beckneriana D'Arcy (1973: 635), another high elevation cloud forest species with unlobed corollas and equal stamens that occurs in Panama and Costa Rica (Bohs 2015) . Therefore, we do not recircumscribe series Piliferae here as a smaller group (i.e., one containing only L. caeciliae, L. pilifera, and L. quichensis).
